Structural analysis of nucleic acids by using fluorescence resonance energy transfer (FRET).
We examined changes in the extent of fluorescence resonance energy transfer (FRET) between two different fluorochromes attached to a single oligonucleotide in the presence or absence of target nucleic acids with a specific sequence and a higher-ordered structure. In our system, FRET was maximal when probes were free in solution and a decrease in FRET was evidence of successful hybridization. Incubation of the probe with a single-stranded complementary oligonucleotide reduced the FRET. While, a small change in FRET was also observed when the probe was incubated with an oligonucleotide in which the target site had been embedded in a stable hairpin structure. These results indicate that this spectrofluorometric method and FRET probes can be used to estimate the efficacy of hybridization between a probe and its target site within highly ordered structures. It should help us to estimate the suitability of designed functional molecules, such as antisense DNA and RNA and ribozymes, that target to specific sites.